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more recent remarkable studies by Teisserenc de Bort, and 
his collaborator, Hildebrands~on.~ 

In fact the estent to which atmospheric cirr.iiliLtion 
depends on oceanic conditions, wlirn once fully recog- 
nized, will inake a close cooperation between nieteorolo- 
ists and oceanographers a condition sine qua non for the 

!ormulation of successful weather forecasts. 

“HE INFLUENCE OF THE OCEAN ON RAINIO’ALL. 

From a theoretical point of view t,he prevsiling condi- 
tions of the surface sheet of the ocean ought to  haw a de- 
cided influence on the amount of rRin precipit,atecl over 
the continents. However, so far no very definit,e proofs 
have been produced for the actual existence of the sup- 

The weatvest) part of the rain which 
!ab over Euro e is no dou%t fornied by e-riiportttion frmi 

oration, which is a func.tion of several varinbles, J-iirirs 
rapidly with temperature, a rise of 5 clegrces from + 1O0C. 
to t 1 5 O C .  c.orresponding to an increase in thc vspor 
pressure of some 40 per cent. It would therefore iippear 
very likely that an unusually low surface trnipcrature 
over large parts of the North AAtlantic niny be followed by 
a reduced rainfall in a coming season. 0. Pettersson has 
proved that a t  times when an outburst of icebergs tnkes 
lace in the South Indian Ocean the monsoon rains over 

scanty, which inevitnbly 
results in a niore or less fn.ilure of tlie crops and 
subsequent faniine of 1iuni:~n beings. The 
greatest outburst of icebergs in t,he South Indian 0ceii.n 
occurred in 1595-1897, and 1S96 was ii  ye:w of esacp- 
tional drought in India; the crops there failed over sev- 
eral hundred thousand square niiles and inillions of the 
PO ulation were reduced to a state of famine. 

k c e  we have full  knowledge of the surface tempern- 
ture (and the salinity) of the most re reseiitative parts 
of the North Atlantic Ocenn, and can P ollow their vnrin- 
tions from month to month, perha s a kind of long-range 

I have tried to point out that from the stiintlpoint of 
the meteorolowist a systeniatic and regular ohsrrvittion 
of the North h n t i c  is a task which ought to  bc unclcr- 
taken without delay and that it would have every pros- 
pect of gaining results of iminense prac tictil vi~luc to 
mankind. 

ivc brief descrip- 

make it possible to take isolated or continuous observa- 
tions of -rarious ocean0 aphical elcnients wit’li zi niini- 

osed relationship. 

the surface of t g e North Atlantic. Now the rnt.e of eviip- 

%dia will, in general, be 

forecast of the rainfall also may B econie feasible. 

In a succeeding paper I intend to 
tions of sonio novel instruments ant ? niet,hods which 

mum o t  labor and a hig #!- degree of accuracy. 

PBECIPITATION OVEB TEE SOUTHEAST BOCKY MOUNTAIN 
SL0PE.l 

By CLEVE HALLENBECK, Assistant Observer. 

[Dated: Westher Boresu. Roswell, N. &lex.. June 14, 1916.1 

Nearly all of the generd rains over the region eiiibriic- 
ing eastern New Mexico and the extreme western portion 
of Texas come with easterly winds. The greatest frc- 
quencv of precipitation a t  the eastern border of this artw 
is with southeast winds, gradudlv sliiftin to northeast- 
erly by tho time the Pecos V a h y  in 8 e w  Mesico is 
reached. It can be said that in this region rains coniiiig 

b Srr tlicir work “C!ntres daction de 1’8tma~phtc.” 
e Sveuska H drogra8sk-Biologisk8 Komurissioncns Sluiflrr V. 
1 Accompmh by Charts SLW-72 to XLIV-iG. Figures 1 to b. 

from any other directions than southeasterly and north- 
easterly are so infrequent, as to he negligible. 

It, follows that m y  distribution of pressure gi-ring risc 
to stcitcly eastcrly winds over this region pvill be produc- 
tive of precipitation. The most depenclahle condition 
is a low pressure area to the south; m general, south of 
the 35th prude1 of latitude. precipitation usually 
brgins when the low has moved far onougli e d w n r d  to 
brhg the incurving winds from the Gulf ovor west! Tesns 
as easterly and o-rer emtern New Mexico as northeast.- 
erlv winds. 

While these lows moving dong the southern hordcr 
ne:i.rly dw-:iya produce recipitntion, thoso t , l d  1 ~ s  
nort,li of the 35th parcd P el seldom cause precipitation 
m e r  t,his n.ren. This is dut? t.o tho t,opowapliy of t.lw 
Sontliwest. The C!ont,incmtaI Divide, es tcncbng southar t1  
from C!olorndo, divides in northern Ncw hhsico in to 
two .hrnnclics : t,lw west, brnnch estrnds s o u t , l i ~ ~ - c ~ t ~ ~ n r ~ l  
nearly to the corner of the State, while the east. hrnncli 
extends southward, scparn.tii:g the Chnndc nnd tho 
Pecos Valleys. The Divide lias an elevation of 10,000 
t,o 13,000 feet- in the nort.liern p r t  of the State; t.hrough 
thc ccntrn.1 and southern portions of thc State t.lw two 
l?rn.nclies h v e  iibout thc sanie ~1cv:it~inn of F,OOO fect,. 
The mst.ern branch, however, extcnds clown into Texas 
to the meeting of the Grnnde and Pecos, and thus be- 
conies a controlling factor in the distrihution of procipi- 
tation over this area. That part of Texas lying inime- 
dint,tdy east of this range is the clryost. portion nf tho 
St*atr. 

Westerly winds over -4riz011:1, and New Mexico are 
‘ upslope ’ wiiicls until they reach the wcstrrn branch of 
the chide,  t,lien their direction averages about. horizonti11 
unt,il they piss tho crcst of tlie eastern branch, after 
which t,liey are “clo~viislope” RS long as their direction 
has an cilst,warcl component. 

Tnkiiig now the case of B depression centered near the 
Iiort;hcrn hortler of the St.at,e: over its western quadrant, 
t.he wintls are generally “upslopc,’ ’ and therefore favora- 
ble t,o prccipit,at,ion. Also over its soutlienst~ern cluaclrant 
tlie ivintl is nioving “upslope” froiii t,he Gulf. But over 
t.liat port,ion of it.s southern c uaclrant lying east of the 

the Gulf is the ttree enibracing eastmn New Mesico and 
est,rcnie w-est.erii TCS~S, where the wind is blowing ‘; doyn- 
slope.“ itnd t,hc?rrfore is unfnrornblo to 1)rec:ipitttt.ion. 
For this reason n at.orni ttrea piissing eastwiircl approsi- 
nmtcly nlong tho northern border of thc State causes 
gc.nc+rd prc-.c.ipit.at.ion oyer all the area under its influence, 
with t,he except,ioii of this “dry belt.” 

The accompanying chart (fig. 1, ~ ~ 1 v - 7 2 )  shows an 
idetil wind circulution around one of these depressions. 
The precipitation areas of many LOWS show remark- 
able conformity to t,his theoretical one. 
A large number of the southern LOWS are southern 

cciit,crs of low trou hs. But even in depressions that are 

t.h(: Gulf winds to hlow in from tlio southeast, often hlow- 
iiig in a st,raipht line, or even recurving slightly to the 
iinrt,li, when tlie low cent,er is 1oc:atecl as shown on the 
t,lit+oret,ical circulntion. On i,lie cliart present,ed this 
t.cnc1ciic.y is cniphasizetl to show the wind-shift line, 
which 11n~n1sl.Ly marks tho west.twi liniit of prccipitntion. 

Thc distribution of prtvipita.tion around ti rleprwioa is 
illust.r:i.t.ctl in thc four composite maps prcacnt,cd in 
ijgi1i.e~ 3, : 3 ,  4, 5 .  Thcuc W C T ~  co1ist.ructrd from the 
nrc!r:i.glx h t , a  for a number of LOWS in :i.I)Pr~Jxiiii:i,t,cl~ t.he 
samp posit,icms. t i . 1 ~ 1  show the nveri1.g~ prrssure, wiiid 
(lirpct,ion, and prcc.ipit.ation frequency for LOWS cen- 

divide and west of the belt o / southeasterly winds from 

rtvgularly foriiied, 6 f icre seenis to be a st.rong tendency of 







I 
m-74. June, 1918. 

Fro. 5.--Composite of 8 LOWS with areae of greateclt depression tangent& to matheastena w e ~  Mexico. 
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FIQ. 8.4ombined pressure and precipitation maps of February 24 and 25, 1912. 

The southeastward movement of the LOW produced precipitation over the “dry belt”, which would not have occurred 
had the LOW followed the more usual path eastward. 



terecl near t.he northwest, nort>heast, southeast, and 
soutliwcsts corners of the State. It will be seen that the 
inovemciita of a storni tq)prosiniately along the northern 
border seldoni produces precipitation over the “dry 
belt,” whilc. those that move dong the southern border 
seldom fail to proilucc precipitation over the same area. 

Of 16 LOWW t,hat crossed the 105th meridian south of 
latitude 3 5 O ,  14 or SS per cent produced precipitation 
over this region, while of 31 LOWS that crossed t.hc 105th 
meridia.il between Intituiles 3 . 5 O  and 40°, only 3 or 14 per 
cent, produced prec.ipit.ation over the ‘i dry belt.” 

The late wint,er and early spring of 1913 furnished an 
unusunlly large number of the latter type of LOWS, there 
being no less t,lian 10 of t.limi within a three-months’ 
period, all of which failecl to cause precipitation over the 
region under discussion. 

A s  illustrations, attention is invittld to the weather 
maps of the following dates in the year 1912: Fobruary 
20 and 31-35, Miwch 3-5, 10-13, 13-14. and 30-24, April 
19-80 and 27-28, ancl May 10-11. Tho storms of these 
dates caused general precipitation over their southoust 
and southwest, but missed t.ho southern portion of tho 
east mountnin slope altogotflier. 

One of theso, tlie storni of March 11-13, is reproduced in 
connection with this cliscussion (fig. 6). It shows clearly 
this peculiarity in tho precipitation area. h similar con- 
dition is illustratecl in the combined maps of February 
12-13, 1915 (fig. 7). With both of these storms the dry 
area estended northward into Colora.clo, but it was 
usually tlie cnse aniong the numerous types studied, that 
the dry arm wns sciniew-hat more limited than this. The 
coniposite maps of the storms moving north of parallel 35 
illustrnte fairly wall tho avcra.ge frccpeiicy of precipita- 
tion over this area ant1 ovcr the contiguous regions to 
the east, north, and west. 

The combinecl maps of February 34-25, 1913 (fig. S), 
give an esaniple of n LOW being forced southeastward 
across New Mesico by incoming high pressuro over the 
north, and producing general precipitation over the “ dry 
belt,?’ which would not have occurred had the LOW movod 
noriiinlly eastward. Comparo tlin first position of t.his 
LOW (black of fig. Y) wit,li the coniposite map of LOWS in 
that position (fig. 3); also with the LOWS of March 11, 
1912 (black of fig. 6), and February 13, 1915 (black of 
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5 I i 111 19 
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4 S 5 4 16 13 2 i  31 14 11 li 7 136 
5 10 14 16 23 25 27 35 17 111 111 12 189 
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5 2 6 11 18 25 28 26 20 20 12 t 17s 

26 31 58 73 109 141 167 163 112 83 61 44 1,068 
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I 

FOG IN RELATION TO WIND DIRECTION ON MOUNT 
TAMALPAIS, CAL. 

By ~IERBERT 11. WRIGRT, Assistmt 0I)wrver. 
[Datod: Weather Diwean, Mount Tamalpis, Csl.. F e l ~  15, lOltj.] 

The sunimit of Mount Tamalpais, rising to 3,GOO feet 
above the Pacific. Ocean within L distance of about S 
miles from the shore, possosscs a distinct ndvniitage for 
observational purposes over mniiy ot81ier places t,hitt far 
esc.eed it in height. Owing to its wosiniity to so large 
a water suifacc it is specislly su i tAo  for ojmrving aii(1 
studying fog.’ 

Fog may be defined as visihle pa.rt,icles of moisture 
floating in the at.mosphcrc. In the vicinity of Mount 
Tamalpais fog usunllp occurs at an altitnde of from 500 
to 1,000 feet. It, is therefore plainly visible from the 
Weather Bureau observatory iiear tho summit of the 
mountaiu. 

of time during tho suninier months, it occurs to some 
esteiit a t  all seasons. Table 1, compiled from records by 
the Weather Bureau on Mount Tamnlpnis, for the six 
years, 1910 to 1915, inclusive, shows tho number of clays 
in each month on which fog was observed in varying 
aniounts below the clemtion of the stntion. It will be 
seen from this table that the greatest percentn.ge of fog 
occurs during tlie summer season. 
TARLB l.-The niindwr of days in  carh ,month on wlrich.foog was ohscrivd 

below the Weather Burtnic station on Xounl Tanialpni8, Ctil., 1910-1915, 
.inel iisios. 

While fog oc.cuis oftener and provnils for longer periods . 

fig. 7.) 
Therefore the following genersl rule, a plying only to 

the mea unclcr discussion, may be stntm! -4 stnt.nr ii.rccL 
pms.i.n;g owr or nmr New Me.ri>co does not wu.aUy CU,W(I 
prcciprta.t.ion sOu.th of its center. 

h o t s h e r  conclition that frecpnitly produces precipita- 
tion ovor this region is a high-prcssuro a.rea moving soutli- 
eri.stwarc1 to Ihnsas or Olrldioma, preceded by sou thea.st 
or oast winds over this locality. The precipitation is 
generally light, and probably would not, be of importance 
were it  not for the fact that it occurs wlion conditions aro 
strongly indicative of fair weather. When the incoming 
high-pressure area causes a 1txr e fall in t.em erature, 

condit,ions are no more than normal. But usually it 
re uires a prccoding southcast or east wind, which seldom 
fills bo inct-ease tho humidity over the region in uestion. 
Mtny such HIGHS causo overcast skies over sout ’f ienvtsrn 
New Mesiao even when precipitation is absent. 

A composhe niap of fourteen m G m ,  with their attend- 
ant precipitat.ion areas, is hero presented (fig. 9). In  
constructing this map. only such HIGHS as caused precip- 
itation in western Tesns or southeastern Now Mesico wore 
used. HIGHS of this clms often bring about local rain 
in sout;ht?astern New Mesico when the skies are c1ea.r over 
tho contiguous regions. 

prt~.ipitation may occur when t 7 ie prcwding f k i d i t y  


